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*i3o6peTeHHe OTHOCHTCH K BJieKTOOH- 
HO-ont»wecKOMy npHdopocTpbeHHio h mo- 
*y* 6biTb Hcnojn>30BaHO b mhkposohaobhx 

yCTpOftCTBaX «J1H M 3 rOT OB JlQ HHH MHK pOpKT 

cyaKpB Ha hsaojihh, a Taxxe b mhkposoh- 

AOBbCC yCTpOftCTBaX. flJlfl HCCJieflOBaHKH 

HsBecTHa sheKTpoHHo-onTH^ecKas ckc- 
TeMa OOC) -MHKposoHAOBoro ycfpoftcTBa, 
Hanpraiep, ajih h 3 roT ob jie hhh mhkpoph- 
pyHKOB Ha* H3«ejiHii, conepacamaH pa3Me- 
gemote coocho hctomhhk TepMOBJieKTpo- 

HOB, flBe KOHAeHCOpHUe AHH3bJ r 4>OpMH- 

pyKHayio JiHHsyr anepTypkyw AHaC>parMy, 
OJiaHKHpyMwyio CHCTew h RsyxiaHpycHyH> 

otk jio h HKmyK) CHCteMy. flaHHaa 3JiexTpoH- 
HO-onTinecKafl cHcreMa. nosBOJiaex $opmh- 
poBaTb SJieKTpoHHbift riyioK ( 30 ha) wa- , 
MOTpoM 500 £ npH yckopHfmew Hanpa*e- 

HHH 20 KB C TOKOM l-5-10"^A Ul* 

HeAOCTaTKOM 3TOH 30C HBJlHeTCH Ma- 

jioe sHa^eHne Toxa 3JieKTpoHHoro ny*«ca 
B IUIOCKOCTH 06pa60TKH f mto He IIOSBO- 

jiHex. HcnoJib^oB^Tb ee a«» npHMoro hs- 
roTOBneHHH H3AejiHft MeTOAOM nJianapHOft 
TexHOJiorHH BCJiencTBHe Majiofl npoHsso- . 

AHTenbHOCT H. 

HanOojiee 6jihskoh no TexHHHecxoH 

CymHOCTH K H3O6peTeHHI0 HBJIfleTCH 30C 
MHKpOSOHAOBOro yCTpOftCTBa flJlH H3l*OTOB 



zieHHH MHKpopHcyHKOB 9 coAepxcamaH COOC- 
HO pacnOJlOKeHHbie aBTOSMHCCHOHHUft HC- 
TOHHHK 3JieKTpOHOB , flBa aHOAa, KOHfleH" 

copHyio jiH«3y c AByMH noihocHbiMH Ganwa- 

KdMH f (^OpMHpyKSayiO JIHH3y> OTK JIO H Hfany K> 

cHCTeMy h anepTypHyio AHaOparMy | 2] . 
3xa 30C no3BOJineT cxa hkpob a it sne- 

KTpOHHbW ny^IKOM nJXOSQaAb 4x4 MM - TipH- 

^eM tok ny^Ka cocTaBA«eT 3-4 '10" 9 A, 
a anaMeTp ceueHHH nyHxa b iuxockocth 
o6pa6oTKH paBeH * 500 a. " OAHaxo b6ah- 
MKHa tok a / nyuxa $opMHpyeM©ro AaHHOft 
BOC, Takme. hcaoc t a tov Ha aah oGecne^ie- 

HHH Heo6XOAHMOfl npOHSBOAHT'eAb BOOTH 

npH HenocpeACTBeHHOM sk cno bhpob a h hh 
s jib k t po h ope 3 hc t ob b npouecce MSrOTOB- 

JieHHH MHKpOpHCyHKOB Ha. H3AeAHH. KpO" 

Me Toro, AaHHan 30C He nosBOJineT 'He- 

3BBHCHMO HSMeHHTb 3HeprH» B SB. HMO Ae H — 

cTBHfl 3 jieK too hob ny^Ka C O0*eKTOM 06- 
pa6oTKH r nocKOJifcKy $oicycHpoBKa ny^Ka 
b njibcKOCTH* H3AeAHH oSecne^ikBaeTCH * 
To/cbKO npH onpeAejieHHOM othodx^hkk no- 
TeHUHajia BToporo anoAa k noTeHAHajry 
nepBoro aHOAa, a noTeHtmaA nepBoro 
iaHOAd onpeAenneTCH tokom aBTOSJiexT- 

POHHOH 3MHCCHH KaTOfla. 

UejibR) H3o6peTeHHfl hb jineTCH noBbmie- 
-30 HIfe Toxa 3JieKTpoHHor6 ny*uca, 4>opMHpy- 
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eMoro SOC npH o©ecne^ieHHH HesaBHCHMOft 

pqryJIHPOBKH 3H©pt*HH« 

YKa3aHHaH ueAb AOcxHraexca xeM, 
uto sjieKTpoHHO-onTOTecKafl CHCTeMa, co- 
nepacamafl coocho pacnojioaceHHbie aBXO- 

3MHCCKOHHUfl HCXOMHHK SJieKXpOHOB , ABa 5 

anoAa, KOHTOHCopHyio jihh3V c .flByMfl 
noniocHbiMK 6aciMaKaMH r (popMHpywtnyw jihh- 
3y, o t k jtoh h Hjmy k> cncxeMy h anepxypHyio 

,AHa<J>parMy, CHa6*eHa no KpaflHeft Mepe 
oahhm flonojiHKTejn>HUM sjiexxpbAOM, pas-iu 

~MemeHHHM b o6Jiacxn npoMeacyTOHHoro H30- 
GpaaceHHH hcxoh HHKa sjieKTpoHOB Mejimy 

KOHA&HCOPHOH K $OpMyt0meft AHH3ai*!H, a 

aHOflta "pasMemeHts BHyipH KOHfleHCop^oft 
JIHH3U y ee nepsoro no xoiny ny^xa no- 15 
jnocHoro 6amMaKa • 

Ha tiepTence nonasaHa. cxeMa ycxpofl- 

CTBa. 

30C MHKpOSOHflOBOrO ycTpoftctBa co- 
Aepmnx pasMeweHHue coocho aBTOSMHCCH* 20 

OHHUft HCTO^HHK 1 SJieKTpOHOB , ABa aHO- 

na 2 h 3 f o6pa3yibmHe ycKopHiornHft npo- 
Meacyxox, MarHHTHyio KOHAeHCOpHyio ahh- 
sy 4 c flByMfl nojiiocHUMH ©atflMaicaMH 5 
h 6, AHOAbi 2 h 3 pasMemeHU b KOHfleH- 25 
copHOft rfHH3fe 4, npiweM nepBwft hs hhx 
2 ycxaHOBJieH b HenocpeACXBeHHOfl 6jih- - 
30CTH ot nepBoro nojnocnoro 6an3MaKa 5, 
B rjiaBHOft. njiocKocTH <J>opMHpyiauefl ahh- 
3bi 7 pa3MemeHa anepxypfcan AHafcparMa jq 
8, a nepen GopMHpywiaeft jihh30h 7 BBe- 
AeHta noflKJiio^eHHbie k hp toh h hk y 9 Ha- \ 
npa*eHHH oahh hah HecxoAbKO AononHH- 
Teji&Hfaix 3JieKTpo«oB 10, pa3MemeHHbix B 
oSjiacxH npoMexyTO^Horo H306pa)KeHHH „ 
HCTO^HHKa 1 3JieKTppHOB.3a ^opMHpyipnieft 
jiHH30ft 7 pacnoAoaceH o6pa3eu 11 , a b^ 
ee npeaejiax - oxKAOHHKHaan c hc xeMa 12 ♦ 

ycTpoftcxBo pa6oxaex cjiewiomHM o0- 
pa30M. 

ABTOSMHCCHOHMMfl HCTOMHHK 1 SAeKXpO- 
HOB 3MHTTHpyeT ny<JOK 3JieKTpOHOB JIH60 

b pesyjibxaxe xoaoahoh aBXOSAeKXpoHHOH 
3Mhcchh f jih6o b pesyjibxaxe CMewaHHOft 
aBTOTepMOBMHCCKH • fi ■ nocneAHeM cjiy^ae 45 
* xaxOA noflorpeBaeTCH ao xeMnepaxypbi 
nopHAKa 1500*C. B o6ohx cny^anx 3Mhc- 
ch* o6ecneMHBaeTCH Ha Jioxce hkbm pasHoc- 
th noTeHUHaiioB Meaoxy KaTOflOM 1 h nep- 
bhm aHOfiOM 2 ycKopawmero npoMexyxxa, 5Q 
KOTOpbrfl Haxo«HTCH hoa 60Aee npAO*H- 
TejibHHM noxeHitffanoM, MeM KaxoA..3AexT- 
pohu, BumejaniHe hs hc xoh h hk a 1, ycxo- . 

DflWTCfl, Ha^HHafl C MOM6HT3 HX BblXOAa 

H3 Kaxona h KOtnaa momshtom. BbixoAa hs 
no*H ycKopHOTero npoMewyxKa f npn 3xom-^ 

BXOpoa aHOA 3 HaXOAHTCH nOfl nOJIOHCH^ 

TejiBHbM noxeHUHajxoM oxHoenxenBHO nep- 
Boro aHOAa 2. Obhsiko ycxopHKuma. npo- 
Me^yxox paeoxaex b xaKOM . pe*HMe f 
oh <DopMHpyex xojtbko BHpxya jitHoe hso6-6U 
paaceHHe hc xom h hk a snexxpoHOB, pacno- 

JIOHCeHHOe Ha He6om,UK)M paCCTOHHHH. 

PacnojiomeHHe anoflOB 2 h 3 bh/tph koh 

" fle HCOpHOH J1HH3KL 4 / B ^^^^ ' , 

hoh 6J1H3QCXH ox nepBoro nojnocHoro 65 



eauNtaxa 5 kohashcophoA jiHH3bi 4 , o6ec- 
ne^HBaex MaKCHMajii>Hoe npH6jiH»ceHHe bkp- 
xyaJiBHoro H3o6pa»eHHH hc tom h hk a 1 

3JieKXP0H0B K KOHAeHCOpHOR JIHH3e 4, 

KbTopaH npeo6pa3yex 3x0 BHpxyanbHoe 
H3o6paxceHHe b AeHcxBHxejibHoe npoMexy- 
xouHoe H306pa«eHHe ncxoMHHKa sjienxpo- 
hob • npH MHHHMaxrfa Hbix noxepHX xoKa ny^- 
Ka K03(J)$HUHeHTbi ueHxpajibHMX a6eppauHfl 
ycKopHwmero npoMexyxxa h Mar h hx ho h 

KOHAeHCOPHOH JIHH 3fc3 4 5yAyX. MaJIbJMH 

BC/ieACXBHe Toro, hto ynoMRHyxoe BHp- 
TyajiBHoe H3o6paxeHHe pacnoJio»ceHO 6jih3- 
po (5-7 mm) ox BHeuiHefl rpaHHM hoh no- 
BepxHOcxH noJiK)CHoro OamMaKa .5 .kohash— 

COPHOH JIHHSbl 4 H BXOAHOrO OTBepCTHH 

nepBoro aHOAa 2. fleftcxBHxejibHoe npo- 
Mewyxo^HOe Hso6pa«eHHe, c^opMHpoBaHHoe 
CHCxeMOH ycKopHKXUHH npoMeacyxoK — koh- 
i;eHCopHafl jiHH3a pacnojiaraexcn Ha on- 

XHHeCKOH OCH B ©6JiaCXH AOnOJIHHXeJIbHfaJX 

sjiexxpoAOB 10. npn npoxoHAeHHH 9JieKX- 
POHHB3M ny^KOM 3jieKxppAOB 10 3HeprHfl 
3JieKx;poHOB ny^xa MOHcex eurfc HSMeHeHa 
b cooxBexcxBHH c xpe6yeMoft BHeprHeft 

B3aHMOAeftCXBHH C 06pa3U0M 11. Ily^IOK 

Mowex ycKopHTbCfl* hjih saMeAiiHXBCH ny- 
xeM peryjiHpoBKH HanpaxeHHH, noAaBae- 
Moro ox hc tow h hk a 9 Ha yKa3aHHbie 3Jie- 
KxpoAU* npn 3xom mx noJio«eHHe no ot- 
HOiueHHBo k AeftcxBHxentHOMy npoMeacyxo^i- 
HOMy H3o6pa»ceHHK) HCXOTHHKa 1 sjiexxpo- 
hob rapaHxnpyex Majioe BJiHHHHe co6cx- . 
BeHHtax ueHTpaJibHbix a6eppauHfl Ha pa 3- 
Mep 3xoro H306pa»ceHHH BCjieACxBHe xo- 
ro , wro yrjiH cxowag h hh 3AexxpoHOB Ma- 
am h xpaexxopHH 3JieKxpoHOB> <topMHpyK)- 
mnx 3xo AeHcxaHxejiBHoe H3o6pa*eHHe r 
d)axxH<£ecKH napaKcnaABHa. AettcxBHxenbr 
Hoe npoMe)«yxo^Hoe H3o6pa»ceHHe hcxo*i- 
HHxa* snexxpoHOB oxo6pa*aexcH c yMeHB-w 
uieHHeM nocpeACTBOM ^oFaMHpyiomeH ahhsh 
1 Ha noBepxHoexb oepasua 11. Anepxyp- 
H an AHa4>parMa 8, orpaHHMHBawwafl ny- : 

tiOK SJieKXpOHOB H yCT3HOBA6HHaH B TJiaB- 
HOfl nJXOCKOCXH *OpMHpyKHHeH AHH3H 7, 

obecneMHBaex noAjnieHHe saAaHHoro AHa- 
Mexpa ceMeHHfl 3AexxpoHHoro 30HAa b 
nAOCxocxH o6pasua 11". OxKJioHflKoaaa 
CHCTeMa 12 npOK3BOAHT nepeMemeHHe 
c<I>opMHpoBaHHorp aJieKipoHHorc ny^xa 
no noBepXHOCXH o6pasua 11 b cooxBex- 
cxbhh c nporpaMMOH 06pa60XKH HAH HC- 
cheAOBaHHfl. 

TaKHM oepasoM, npeA^araeMan sjiskt- 
POhho— onxHM-ecKaH CHCTeMa mhkposohao- 
Boro ycxpoftcxBa no3BOA«ex sa c*iex MaK- 

CHMdJIb HOrO npH6JIH»CeHHH KOHAeHCOpHOft 
JIHHSbl K nJlOCKOCXH BHpxyaAbHOrO H30I5- 
pa«eHHH HCXOHHHKa 3JieKXpOHOB H COOT- 

BeTc'TBywero pasMeiqeHHfl AOnojiHHxenb- 
Hbix sjiexxpoAOB, peryjiHpyicweH KOHe^yw 
3HeprHio ny^xa, nony^HTb MaKCHMaAbHMft 
xok ny^Ka soHAa npn 3aAaHHOM AHaneT- 
pe ero ceweHHR b nJiocxocTH oGpasua, 
npn sxoM oGecne^HTb bo3Moxho6tb fiesa- 
bhchmoh peryjiHpoBKH sneprHH 3Jiexxpo- 



hob ny^Ka no TpeOyeMOH BemraHHH no;":... 

OTHOUIfeHHIO K 3HSprHH . SJieKTOOHOB Ha BHr- 

xofle H3 ycKopmanierp; npoMemyTKa . npp- 
BefleHHbie paweTH tiokasiifflafflT, hto tip* 
AKaMeTpe nyiKa b nnockpcTH HSfleJiHH 
nopwca 500^1000 A ni^naraeMaH 30C 
nosBOjineT iiojivHHTb tok nywa somxa 
* 1^5 • lCT" r A ■ npH yriioBo6 . n JioTHOCTH tok a 

9MHCCHH B 130. lO^A/CTep, TOK OB 9MHC- 

chh 1 0* 1 <T 6 A/cTep h dHeprHH 3JieKTpO-r 
hob nyvxa b 20 ksB . 3to rrpKMepHO 3 
i00 pas Gojifewe, **eM a *30C, bshtoB aa . 
npoTOTKii t h npH 9t6m bo cTOJH»Ko xe 
pas noBtauaeTca n poh 3B ojjHTe jib hoc tb * yc t- 
fcpttcTBa mjih h s roTOB jije h hh mhk popHcy ht" 

KOB Ha M3fle JIHH . 

npeffiiaraeMaH 30C MpxeT 6*jtb uwpo- 
xo KcnojibBOBaHa b 3JxeKT^HH9'iy^eBi« 
MHKpo3OHA08Ux npntSopax fliw hoc heflOBa-* 
%nn oOpaOoTKH oO^exTpB, r«e oHa ijoa- 
BOJiseT aa c^e* y^^jaroeHHa toka $oj»«h- 
pyeMoro ixynxa npk c6ebne^eHifH He3aB»- 
CHMoft pery^HpoBKH ^rp. sHeprHH b hjioc- 
kocth BsaHMo«eflcTBHa c p6pasuoM npBM- 

CHTB Xa^ieCTBO H • hj^»3BOffHTeJIbHOC» 

nccneflOBaHH*t h o6pa6&^KH.- 
<Xk>pMyjia H3o6i0TBHkn 
3jieKTpoHHO-onTtt4^cicaa CHCTeMa mhk- 
pPsoHAOBbro ycTpoftcTBa, coAeptfamaH 



coocho pacnojioacfcHHtae aB to smhcc ho h hub 

HCTOTHHK 3 JI©KTpOHOB , ' ffBS .aHOfla , KOH- : 
AeHCOpHyiO JXMH3y C OTyMH nOJUOCHblMH 

6amMaKaMH, fcopMHpyKxayio jn*H3y- r otkjio- 
HfliotayH) CHCTeMy h anepTypkyio AHa$par- ... 
5 My, o t. jx h* H 'a, .» m a ; a c .* xeM, ^ito, 
c uem>m noBuxaeHHH Toxa ajieKxpoHHoro 
nyHKa npH oOecneueHHH HeaaBKCHMOft pe- 
ryjiHpoBKH siieprHH anexTpoHOB, OHa 
cHabaceaa no KpaftHeft Mepe oahhm aonpji- 

10 HHTejTbHbIM SJieXTpOflOM, pa3Me«eHlriM B 

oGjiactH npoMexyTp^tibrp HabCpaKeHHH 
HCTOMHHxa 3/iekTj>OHbB Meawy KOHjoteNcop- 
HPft h <fco pM HpyKauB Vi jiHHsaMH, a akPAH 
pa 3M.emeHu BHyxpH. KOHjteiicbpHOtt jwhsm 
15 y ee rtepBoro no xoffy ny^xa norabcHoro 
GattMaxa* . 
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